Kinetic characterization of native and cysteine 112-modified glutathione S-transferase A1-1: reassessment of nonsubstrate ligand binding.
We have prepared human glutathione S-transferase isoform A1-1 (GST A1-1) which has been chemically modified at cysteine 112. These modifications include formation of mixed disulfides with glutathione ("glutathiolation") and cross-linkage of the GST dimer with bis-maleimides reacting with the equivalent Cys 112 residues of the two monomers. This residue (Cys 112) lies adjacent to the hydrophobic substrate binding site, and its side chain thiol projects into the large, solvent-filled cleft which is widely reported in the literature to be the binding site of nonsubstrate ligands. Both types of modification block this intersubunit cleft region and significantly change its chemical environment. Kinetic experiments with these altered enzymes revealed that neither type of modification affects the catalytic activity of GST A1-1 or the binding of nonsubstrate ligands. The lack of an effect on glutathione conjugation activity is somewhat surprising given the proximity of cysteine 112 to the hydrophobic substrate binding site. More surprising, however, is the observation that modification at cysteine 112 has no effect on the binding of nonsubstrate ligands. Furthermore, two of these ligands, lithocholic acid and estradiol disulfate, unexpectedly exhibited competitive inhibition of the unmodified enzyme, suggesting that they bind in the hydrophobic substrate site rather than some accessory ligand binding site. Together, these results strongly argue against the intersubunit cleft as the nonsubstrate ligand binding site and prompt a reassessment of how these ligands interact with GST A1-1.